Integrated project management includes the collection, combination and coordination of project elements in becoming a set of project management. In this research, three important aspects of project management such as life cycles, success factors and areas of problem and solutions in small to medium enterprises (SMEs) are presented. A survey is conducted in Malaysia in order to measure the degree of awareness and implementation of project management in SMEs. The collected data was analysed using statistical methods named Statistical Package for the Social Science (SPSS). The analysis showed that 80% of respondents with mean 1.20 and standard deviation 0.447 agree that project management is most important for company performance. Only 66.7% respondents really understand the basics of project management. In terms of project goals, the most respondents stated that their project always met performance goals with 4.20 mean and 0.837 standard deviation. According to 80% of the respondents, planning and control are the main criteria to the success of projects and organization with 4.80 mean and 0.447 standard deviation.
INTRODUCTION
Nowadays, it is widely acknowledged that small and medium scale enterprises (SMEs) are the most important key in overall national development. They play an important role in the economy, both in terms of employment and economic development and growth. As a fact, according to SME Annual Report 2015/2016, SMEs consistently contributed to the increasing of percentage of gross domestic product (GDP), employment and export. SMEs contributed 36.3% to GDP in 2015 from only below 30% in 2005 while the employment share increase 8.7% from 56.8% in 2005 to 65.5% in 2015. In addition, exports also show better growth from 16.4% in 2010 to 17.6% in 2015 [1, 2] .
Back in 1996, Small & Medium Industries Development Corporation (SMIDEC) is a responsible agency to develop SMEs to be competitive in the global market. The year 2004 marks another chapter in SMEs history with the establishment of the National SME Development Council (NSDC) that responsible in formulating strategies, coordinating programs, encourage partnership and also to ensure the effective implementation in the development of SMEs across all economic factors. Four years after NSDC was established, SMIDEC took over again NSDC role in SMEs development. A year after, on 2 October 2009, SMIDEC was officially rebranded to Small to Medium Enterprise Corporation Malaysia (SME Corporation Malaysia) which now is the national organization central point regarding information and activities for the development of progressive SMEs through various platforms and programs.
On the other hand, SMEs have various definitions with time, experience, country, context and global articulation of the SMEs catalytic role. According to Economic Census (2011), SMEs in Malaysia are defined for only two sectors. The first one is manufacturing sector with a sales turnover of less than RM 25 million or less than 150 full time employees. The second one is service sectors which have a sales turnover of less than RM 5 million or less than 50 fulltime employee [3] .
According to SME Corporation Malaysia in SMEs annual report 2015/2016, under manufacturing sector, they must have sales turnover not exceeding RM50 million or full-time employees not exceeding 200. Apart from that, in services sales turnover not exceeding RM20 million or full-time employees not exceeding 75. To be specific about the definition, there are facts that all SMEs must be entities registered with SSM or other equivalent bodies. It however, excludes companies that are multinational corporations (MNCs), government-linked companies (GLCs) and state-owned enterprises [2] .
SMEs need to build up their competitiveness and quality to match or exceed the competition where project management is the key for success and growth. Project management was developed initially in the heavy engineering industries, particularly construction, defence, aerospace and shipbuilding [ 4 ] . It later evolved to address smaller projects and medium-sized projects in large firms [5] to establish discipline that helps in defining, plan and implement successful projects. The failure SMEs that practice project management is less in economic system. Small firms have several disadvantages in innovation such as limited cash flow, knowledge and skills, and a low sales volume (Rogers, 2004) . In order to achieve economic development and growth, SMEs should spend 3 percent of their turnover on innovation. As such, the objectives of this research are as follows.
1. To measure the degree of awareness and implementation of project management in SMEs. 2. To identify problem areas in SMEs to apply integrated engineering project management. 3. To recommend solutions and way forward to apply integrated engineering project management for growth and sustainability of SMEs.
The scope of this project is focusing on manufacturing sector of SMEs in Malaysia and their practices with integrated engineering project management. A survey will be conducted using data collection questionnaire. Then data will be analysed to make recommendations for applying integrated engineering project management. The significance of this study is that it will create awareness for the implementation of project management in SMEs manufacturing sectors.
LITERATURE REVIEW
To define SMEs, according to the World Bank, three quantitative criteria is used which is total assets in U.S. dollars, number of employees and annual sales in U.S. dollars. To be considered as micro, small or medium business, the enterprises must meet the requirement of those three criteria or at least one financial criteria. Number of employees is the most common criteria that always use to define between medium, small and micro enterprise which is the largest number of sources to define SMEs in 2003, stated that SMEs must have a cut-off range of 0-250 employees. The European Union has the most influence among all SMEs definitions. However, that definition is only limited for institutions and businesses seeking funding for it. According to the World Bank statistics, out of 132 countries include in the research, 46 of them or a third define SMEs is an enterprise with less than 250 employees. However, each country has their own way to define SMEs specifically according to their own economy. Table 1 shows the number of employees in different countries to classify the size of the company. Concentrating on manufacturing, there is numerous number of sub-sectors as shown in Table 2 . From the statistics shown in Table 2 , the highest percent of the sector in SMEs is 24%, which is wearing apparel sector, drop to 15.14 per cent for food and beverages and 10.45 percent in metals products. These are top three sectors, which are more than 10 percent and have a high number of percent for a percentage of SMEs. On the other hand, the least concentration of SMEs that stay for two from the bottom were coke and refined petroleum products (0.17 per cent) and the last one is tobacco products (0.16 per cent). The regional orientation of manufacturing sector SMEs are listed in Table 3 . It shows that Selangor has the highest number of SMEs with 8,314 establishments (22 %). This was followed by Johor with 4,828 establishments (12.8 %) [1, 2]. 
Project Management and Life Cycle
Classical management is usually considered to have five functions or principles which includes planning, organizing, staffing, controlling and directing. These days, project management can be defined in the view of short-term goals including planning, organizing, directing, and monitoring of company resources. In addition, it comes with a goal to complete particular goals and objectives that has been made earlier. The Project Management Life Cycle has four phases which is initiation, planning, execution and closure. Macro and micro viewpoints are two different types of approach to determine the success of project management. In the macro viewpoint completion and satisfaction are the two criteria to measure project success. On the other hand, the completion criteria alone are sufficient for the micro viewpoint of project success. Team members and project leader must discuss at the early stage of the project, which is initiation phase about the criteria in measuring project success. This will help them to prevent from heading in the wrong directions that will result in a failure of a project due to different objectives and goals toward a particular project [6] . Many authors attempted to add more dimension to the basic elements of project success. Example includes customer satisfaction that is one of the most significant elements nowadays to measure performance along with the concept of Total Quality Management (TQM) [7, 8] .
The Way Forward
These ways forward proposing some solutions in dealing with problem areas associated with project management for successful economic growth in SMEs.
1. It has to be clear from the beginning that there will be regularly scheduled updates for the duration and tasks of the project. Let everyone in the team know that status updates and progress are expected from them and they have to communicate clearly in any issues or delays in particular projects. 2. The project manager should start by calling the team together and delivering a presentation about the project management before execute and its significance towards everybody tasks. Managers have to generate a sense of urgency about the project and how the project management will helps them to achieve objectives, leading the team to always think that they must always improve their knowledge in project management to complete their tasks in particular projects. 3. The project manager also responsible for figuring out who will be assigned to each task and for ensuring there's a fair allocation of talent and skills in each team member across projects. 4. An SME should have comprehensive reports and documentations on problem areas before project management implementations. This database could be used for planning and decision-making towards total elimination of all problems, especially regarding the project [ 9 . 5. For the government, there should be a law prohibiting noncertified project managers from handling projects to reduce failure in implementation of project management. With the best and certified project manager, rate of success will increase rapidly [9] . As a result, the problem of lack of knowledge and lack of experienced project manager will be decreased. 6 . A successful project manager should always have weekly status meetings with team members, to check if everything was achieved as per the timeline, what issues happens that could disturb the project timeline. 7. To have more expertise in project management, higher educational levels should think to include project management as a compulsory subject especially in engineering program. They can consider putting this project management as a top program such as degree level [9] .
3 RESEARCH METHODOLOGY In the early initiative to boost the research knowledge, the author pursued literature search from related book, journal, research paper, dissertation, article, internet based reading material and anything related to any terms that was addressed. This is necessary for the author and the readers to understand what is project management and SMEs and the connection between project management and SMEs. The reviewed literature always regarding on project management, SMEs, and their connection. The history of project management as a starter, followed by definition and profile of SMEs. This paper also concludes project life cycle methodology, success factor and problem areas focusing on small to medium manufacturing (SMEs) area. At the end of the literature review, this paper gives the solution and ideas on how to solve the problem when applying project management in SMEs through a reading in journals and websites. To occupy in this research gap, the dissertation will combine all the facts, theories and others research paper gathered regarding project management and SMEs. To achieve the last objective, which is to measure the awareness and implementation of project management in small and medium enterprises (SMEs), survey will be conducted. The survey focuses on manufacturing related SMEs in the state of Pahang and Sarawak of Malaysia.
The company is chosen for SME Corporation website. SME Corporation Malaysia is a central coordinating agency under the Ministry of International Trade and Industry Malaysia that formulates overall policies and strategies for SMEs and coordinates the implementation of SMEs development programs across all related ministries and agencies. Subsequently, the company also must be in manufacturing related services. In this study, the company is chosen in Pahang and Sarawak only considering the largest state in peninsular East Malaysia. Data from respondent is gained through a questionnaire that was distributed to the engineer of the SMEs manufacturing companies.
Questionnaire Design
A set of questionnaires have been designed in such a way to increase respondent's interest regarding the topic, and easy to understand. The questionnaire is attractive, simple yet comprehensive and it is based on the objectives of the study. The beginning part in questionnaire aimed to identify the basic background of respondents, their position and experience in their company and to determine an organization of the company in general. In the first part, number of employees will be a key question in order to make sure that the respondents are in small and medium enterprises (SMEs). There are two sections in this questionnaire. Section A is about project management in general. It is to measure the understanding of the respondents on project management concept. The respondents may hear and apply project management in their organization. Section B is about the implementation of project management and whether respondents will be familiar with the project management tools or not. Basically, section A and B are related to each other to make sure the reliability of the questions and also the results.
Sample Size
One of the concerns in survey is the number of samples is needed. A larger sample can contribute to accurate results, but excessively big data is difficult to handle. There are many things that can affect how well our sample reflects the population and therefore how valid and reliable our conclusions will be [10] . The man characteristics of the company is the small and medium enterprises. To ensure that the company is SMEs, the company is chosen for SME Corporation website. SME Corporation Malaysia is a central coordinating agency under the Ministry of International Trade and Industry Malaysia that formulates overall policies and strategies for SMEs and coordinates the implementation of SMEs development programs across all related ministries and agencies. Subsequently, the company also must be in manufacturing related services. In this study, the company is chosen in Pahang and Sarawak only considering the largest state in peninsular East Malaysia. Data from respondent is gained through a questionnaire that was distributed to the engineer of the SMEs manufacturing companies.
i. Population Size: In this report, the research only focuses on small to medium sized companies in the manufacturing sector. As a result, the population size for this research has been determined to be 50. ii. Confidence Interval: This confidence interval determines how close the answer of our sample to the true value in the population. The smaller confidence interval, the closer to the true value. In this survey, the confidence interval will be 5%. iii. Confidence Level: It defines the method to determine whether the sample accurately reflects the population. 95% confidence will be chosen and it will contribute to Z Score = 1.96 iv. Standard of Deviation: The value of variance expected in the response. The safest decision is to use 0.5. This is the most forgiving number and ensures that your sample will be large enough.
Questionnaires Distribution
The set of questionnaires was distributed among the targeted respondent. Type of respondent, which will be focusing on engineer position which was determined earlier so that it can meet the objectives with enough data to be collected. At first, the companies were selected on M a n u f a c t u r i n g SME. The details of engineer in SME and Manufacturing companies were collected by a call to the company in the SME and as well as manufacturing. Using Google Form that distributed through email.
Survey Analysis
Collected data were analysed using SPSS to ensure the reliability of the data. The data from the findings will be converted to mathematical data. It is more appropriate to have the data in mathematical form to allow greater understanding and efficiency. On the other hand, analysis can be done easily with mathematical data. The result from the software will stay as it is with the facts and figure provided by the software without any editing on its data to preserve the engineering ethics.
RESULTS AND DISCUSSIONS
A total number of 45 survey questionnaire has been distributed through email on November 2016 to study and measure the awareness and implementation of integrated project management in small to medium manufacturing companies (SMEs). To increase the number of possible respondents out of total distributed, the email was sent two times in one month by include form in an email and also by attaching the link in the email only. However, only five feedbacks received through giving the percentage 11.11% of the total survey distributed. The involved companies are:
Reliability Test
In this study, reliability test is done in all area of study using Statistical Package for the Social Sciences (SPSS) software and value of Cronbach's Alpha. IBM SPSS Statistics version 23 was used in this study. From this software, value of cronbach's alpha is extracted to be use in analyzing the reliability of the data. In facts, Cronbach's Alpha is a measure of internal consistency, that is, how closely related a set of items are as a group. It is considered a measure of scale reliability. This section discussed the reliability test on Introduction to Project Management (Section A). The number of items in section A is based on four statements of project management. All the 4 items in this section produce both 0.800 on Cronbach's Alpha and Cronbach's Alpha Based on Standardized Items respectively. This section A also gives a mean value of 6, 0.5 for a variance and 0.707 for the standard deviation. In section B, number of items is based on all questions in that section. From the total time taken to finish a project, followed by project management tools. The remaining two are scale questions, which are on goals and objectives of a project according to a plan and also the important of success criteria in projects and organization (Table 5 ). For both Cronbach Alpha and Cronbach Alpha's Based on Standardized Items giving the value 0.631 and 0.542. For all questions in this section, the value of the mean is 35.20, 10.200 for a variance and the last one is standard deviation which is 3.194
Introduction of Project Management
Section A of the survey is related to introduction to project management. This section will be asked to achieve the last objectives, which is to measure the degree of awareness and implementation of project management in SMEs manufacturing companies. This introductory section is focused on awareness of project managements in small and medium manufacturing companies. The questions start with multiple-choice questions that asked the respondents either they have heard about project management and had implemented in their company or not.
Then, the following questions on a project management statement have a relation to the question before. The idea of this statement is about basic understanding and meaning of a project management. If the respondents have a basic knowledge and understanding of project management, they can answer the questions correctly.
It is found that 80% of the respondents get the concept of project management clearly and the remaining need to improve to clear the confusion of project management. The majority has heard of project management and 80% on the next questions choose that project management is "very important" to their company performance. 4.3 Implementation of Project Management Time estimation to complete project leads the overall question in section B that is in the implementation of project management section. 'Iron Triangle' also includes in the life cycle elements of project management, which is planning, monitoring and control. It includes all aspects of a project to achieve the project objectives on time, within cost estimated and meet the quality and performance [7] . Based on the results of time estimation question in the implementation of project management section, no respondents choose the answer not more than 12 months to complete a project from start to finish. This is a positive result, since they did not have to spend too much time on particular projects. Therefore, the projects will achieve objectives that includes in 'Iron Triangle' that is completing a project on specific time. Subsequently, respondents required to choose more than one answer on multiple-choice questions regarding project management tools. In a project, there are a large number of activities required in order to complete a project successfully. Thus, to ensure they are complete on schedule and to make sure that the project do not miss a deadline, project management tools is very helpful to be able to see everything that needs to be done. Respondents will be able to choose this project management tool correctly if they are aware of project management. The type of questions that has specific answer will be able to measure the degree of awareness in project management. Based on our data collected, 60% respondents answer this question correctly. It can be assumed that the respondents cannot differentiate clearly on project life cycle methodology and project management tools. They have some knowledge on project management, but it is not enough on particular aspects.
Schedule and performance as the project's goals in five-scale question type, whether the following goals met the plan or not. The five scale points questions are divided into 1 = never met, 2 = seldom met, 3 = sometimes met, 4 = often met and 5 = always met. In addition, based on section A, 100% respondent's response that they implemented project management in their project. Therefore, this five-scale question will be able to show us their effect on budget, schedule and performance when they apply project management. This can be one of the positive proofs when they apply project management in their project. Based on the data collected, the least scale that chooses by the respondents is sometimes met which is scale 3. It is a good sign but its still cannot do 100% on scale 5 with budget, schedule and performance goals. From that response, they know and heard about project management but only apply a little bit of it.
The following questions on the survey are still using five-s ca l e question method. To be clear about the scale for the last part of the survey below, they are divided into 1 = not important, 2 = slightly important, 3 = important, 4 = fairly important and 5 = very important. There are 3 models of success factor criteria discussed in the literature review. There are Pinto's model of ten critical success factors, Kerzner's critical success factor and also Belassi and Tukel's critical success factor. The implementation of project management will be shown from the results of four success criteria chosen generally. The first success criteria are top management support. In Pinto's model, top management support listed as one of the critical success factors in project management. Kerzner's model is using executive commitment and leadership approach that will be assumed as top management support from the executive and leadership words. The last one will be Belassi and Tukel's model that divided the factors related to the project manager and the team members as well as organization. Every single detail discussed in three models, explained about top management support. It is a strong point on critical success factor that will be a huge impact on the implementation of project management. Based on the response in figure 5 .5, it can be concluded that scale 4 and 5 only that had been chosen by the respondents. To get the support from top management support, project initiation must be applied. Therefore, it is one of the proof that the respondent had implemented project management.
To measure the degree of implementation of project management, success criteria can be part of the successful implementation of project management. Clear goals and objective is chosen as one of the success criteria. According to figure 5.6, 80% choose clear goals and objectives as important to their projects and organization and the rest 20% choose very important in their response. Project mission in Pinto's model, clear understanding of project management in Kerzner's model and factors related to the project from Belassi and Tukel's model is included in clear goals and objective success criteria. To get clearer goals and objectives, they need to plan. Planning is one of the aspect in the project management life cycle and it shows that they had implemented project management based on project planning.
Most of the respondents ( 80%) choose that it is very important for planning and control to their projects and organization. Pinto's model stated that project proposal and schedule as their critical success factor in their model. Kerzner's critical success factor stated the sixth points, w h i c h are commitment to planning and control and also Belassi and Tukel's include factors related to the project and both for sure can be listed as critical success factors. Again, project initiation and planning in project management life cycle involved in planning and control. The results indirectly show that all the respondents implemented project management when they choose fairly and very important planning and control of their projects and organization.
More than half respondents, which are 60%, choose that it is very important to have an excellent project manager as success criteria for their projects and organization. Personnel elements, monitoring and feedback element, communication element as well as trouble shooting element in Pinto's model need excellence project manager. On Kerzner's critical success factor, there is a strong point on excellent project manager. Finally yet importantly, in Belassi and Tukel's model, factors related to the project manager and team members are involved. Thus, it can be assumed that excellence project manager leads to the positive results on the elements listed. Based on the initiation phase in the project management life cycle, project manager and team are appointed. At this phase, it is very important to choose the most excellence project managers in order to make sure everything will be in control. As a conclusion, project initiation is involved and it shows that the respondents had applied the project management to their projects and organization.
CONCLUSIONS AND RECOMMENDATIONS 5.1 Conclusions
The objectives of this project have been successfully achieved through the study of the project management approach for typical small to medium manufacturing companies in Pahang and Sarawak. These two states are selected because there is the largest state in peninsular and east Malaysia. To start with the objectives of this report, this study helps to identify problem areas in applying project management in SMEs that focusing on manufacturing companies. The problem areas were discussed in general first before the scope of the topic is narrowing to be focused on small and medium manufacturing companies. When there is a problem, there is a way. Therefore, to eliminate all the problems, this study also recommends solutions and ways forward against identified problem areas. Finally yet importantly, the survey used in this study was to measure the degree of awareness and implementation of project management in small to medium manufacturing companies. In the survey, success criteria based on three success factor models in project management and SMEs operations were selected to design a question in section B. Four success criteria are selected from success factor model listed in this literature review chapter. There are Pinto's, Kerzner's and also Belassi and Tukel's critical success factors. These four criteria in three-s u c c e s s factor model are selected because they give a huge impact on project management. Using a survey conducted, data are collected and discussed. From our study, the level of awareness and implementation of project management especially is small and medium-manufacturing companies are quite satisfactory. Most of the manufacturing companies are implementing project management, but the level is depending on the organization in the company itself. Most of the problem and the solutions listed were from the organization itself. From top management to the workers itself, a project management concept must be fully understood by all levels in order to help the companies to gain the confidence that the project management can help the companies a lot to move forward.
Recommendations
It is strongly recommended that this project is taken for further analysis to increase the number of respondents as a number of manufacturers is increasing by the year. In facts, the respondents for this study have represented manufacturing companies with small to medium manufacturing companies because they are chosen from SME Corporation Malaysia website directory. SME Corporation Malaysia is the most reliable agency because it is a central coordinating agency under the Ministry of International Trade and Industry Malaysia Furthermore; the respondents are from Pahang and Sarawak. This is because Pahang is the largest state in peninsular Malaysia and Sarawak is the largest state in east Malaysia.
A further collection of data is needed not only the companies registered under SME Corporation Malaysia to increase the reliability of the findings. Technique of conducting the survey must be improved since the response rates are low. Apart from that, supporting letter from SME Corporation Malaysia also can be used as a platform to submit a survey questionnaire and develop communication with the respondent for further study. Since the understanding of project management in small to medium manufacturing companies is considered quite satisfactory, introducing the new guidelines to apply the full concept of project management is necessary to develop interest and motivation for the companies to be applied in all areas within the organization.
